. Comparison data of IgG fouling for conventional mPEG coating condition and cloud point condition. At the conventional mPEG coating condition (0.4 M K 2 SO 4 and 0.1 M NaHCO 3 for 4 hrs), 430, 332, and 94 Cy3-IgG molecules were detected when incubated with 500 nM, 100 nM, 50 nM Cy3-IgG respectively. Using cloud point grafting, 325, 177, and 36 Cy3-IgG molecules were adsorbed to the surface when incubated with 500 nM, 100 nM, 50 nM Cy3-IgG respectively. 
Supplementary Methods

PMAP synthesis
PMAP synthesis, including peptoid and peptide backbone, was carried out using previous study procedures 1 , using a C S Bio 036 automated peptide synthesizer (C S Bio, Menlo Park, CA). Briefly, the C-terminal DOPA-Lys-DOPA-Lys-DOPA peptide anchor was first synthesized on a low loading MBHA rink amide resin (Novabiochem/EMD Chemicals, San Diego, CA) using conventional Fmoc strategy of solid-phase peptide synthesis. Synthesis of the peptoid then proceeded directly on the deprotected amine terminus of the DOPA-Lys peptide by peptoid solid phase submonomer synthesis, using bromoacetic acid (1.7 M in DMF; DIC coupling; 30x excess; 30 min) and 2-methoxyethylamine (1M in NMP, 40x excess, 30 min) as the submonomers. Acetic anhydride was used to acetylate the N-terminus of the polypeptoid. Cleavage and deprotection was accomplished by treating the resin with 95% TFA (v/v), 2.5% UP H2O, and 2.5% TIPS for 30 min. TFA was removed using a rotary evaporator; the oily product was precipitated in diethyl ether for initial purification, then purified by preparative reversed-phase high-performance liquid chromatography (RP-HPLC) (Waters, Milford, MA) using a Vydac C18 column. The purified fractions were frozen and lyophilized. The chemical identity of PMAP was verified by matrix-assisted laser desorption ionization mass spectrometry (Autoflex MAL-DI-TOF, Bruker Daltonics Inc., Billerica, MA) and the purity of the final product was >98% confirmed by RP-HPLC.
Acetic anhydride, bromoacetic acid, diisopropyl-carbodiimide, methoxyethylamine, trifluoroacetic acid (TFA), tri-iso-propylsilane (TIPS), were purchased from Aldrich (Milwaukee, WI) and used without further purification. N-methylpyrrolidone, dimethylformamide, acetonitrile, diethyl ether, 2-propanol, and acetone were purchased from VWR (Radnor, PA). Fmoc-Lys(Boc)-OH and Fmoc-DOPA(acetonide)-OH were purchased from Novabiochem/EMD Chemicals (San Diego, CA).
nm Ti deposition on quartz slide and PMAP coating
A drilled quartz slide was sonicated in acetone and ethanol (1:1) mixed solution for 10 min, and then the slide was dried with N 2 gas. Ti layer (1 nm) was deposited by e-beam evaporator (KVE T-C500200, Korea vacuum) for 1 sec in room temperature. PMAP solution (0.3 mM) was stored in 0.1 M N-morpholinopropanesufonic acid (MOPS, sigma-aldrich) buffer (3M NaCl, pH 6). The PMAP solution was dropped on the Ti-coated quartz slides and stored at 60 o C for 24 hrs. After modification, the substrates were washed with distilled water and dried in a stream of N 2 gas.
Preparation of mPEG-coated quartz surfaces
A drilled quartz slide and cover slides are immersed in piranha solution (20 : 7 (H 2 SO 4 : H 2 O 2 )) at 120 ~ 140 °C for 30 min and the substrates were sonicated by H 2 O and MeOH for 20 min respectively. Then, the slides were immersed into aminosilane (United Chemical Technologies, #A0700) solution (MeOH : acetic acid : aminosilane = 100 : 5 : 1) and incubated for 40 min in room temperature. Finally, the slides were coated with 100 mg/ml of mPEG-NHS (MW = 5000, Laysan Bio) in 0.4 M K 2 SO 4 and 0.1 M NaHCO 3 solution for 3 ~ 4 hrs in room temperature. Then quartz slides and cover slides were dried under stream of nitrogen and stored in -20 °C before use.
Preparations of protein samples
Cy3-IgG (Cy3-AffiniPure Goat Anti-Rabbit IgG, Fc Fragment Specific, #111-165-046, Jackson ImmunoResearch Laboratories, Westgrove, Pennsylvania, USA) and Cy3 conjugated DNA fragment (5'-/Cy3-ACT TCA CCA GTA AT-Biotin/-3', Integrated DNA technology, Coralville, IA, USA) were diluted to final concentration (10 nM, 100 nM, 500nM, and 1000 nM). Drilled quartz slides (PMAP coated and mPEG coated) were placed with the surface functionalized side facing up. Subsequently, double-sided tapes were applied between the holes to generate flow channels. The mPEG-coated cover glass was placed on top, and the edges of the substrates were sealed by applying epoxy glue (10 min curing time). The chambers were washed two times with PBS buffer. And the sample solutions (Cy3-IgG, Cy3-DNA) were flowed into the chamber and incubated 5 min and 1 hr. After incubating, the chambers were washed three times with PBS buffer. 
Single-molecule fluorescence imaging process
The prism is placed on top of the slide to create an evanescent excitation filed at the quartzaqueous buffer interface. The signals excited by 532nm laser were monitored by homebuilt wide-field total internal reflection (TIR) microscope system as described elsewhere. 3 In brief, signals were collected by objective lens then pass through the slit to fit the half of the imaging area of CCD (IX70, Olympus, Melville, NY, USA). A 550 nm long-pass filter blocks the signals coming from laser then the signals were separated by dichroic mirror. A 635 nm dichroic mirror (Chroma) is used for confine signal of cy3 molecule signal to the left channel. Signal which have broad wavelength spectrum around 635 nm will be imaged on both channels. Size of one channel was about 45 µm 90 µm. Due to total internal reflection penetration depth of ~ 200 nm, only non-specifically bound molecules will be excited and projected on to CCD as a Gaussian intensity profile. Then the number of the bound molecules were counted and used as the major parameter representing passivation level. The signal trace was analyzed by custom IDL program (ITT Visual Information Solutions, Boulder, USA, available at http://bio.physics.illinois.edu/).
